nd/or 



inward end »nion ihc ' 

shaft Th^ihc radimurfac* 5^ i| 
ihc asscrvTcd condiujri between ihq 
and the 4/cond section \i 



■ inward 



'and the 
surface 

By 
easily 



DCIWCI 



ird end portion 
un-oui of the ra 



ihc radiaJlyfxiending in 
ciion \q lyflakc the axi 
more ihfr 0.1 mm. 

-noted manneyihe radial surfa^S^ 
processed toyfriaJce the amoui/of 
'run-out n/" more than 0. 1 

IG. 4 graph of axia^un-oui amoun^f flywl 
iaJ surface 5^) versus loft and aii vibra^fon of vehi 
'floor sly^g a result of y^fcrinocnis. Il iyronfirmcd that 
fore yra aft vibration of the vehicle fl^ which docs 
I uncomfonabl^feling to a hunj^body is oormally 
: than 0. 1 G fgraviiational accfreraiion). As can be 
RG. 4. ^Ctt and aft vita(uon of the vehicle 
rsubsiantiallj^ direa propMlon 10 an amount of ilfc axi 
run-out oLmc radial surfa^^, and the fore and yi^ibraiic 
bccomcr 00 more tiafl O.I G when the j^fial run-oi 
becoffes no rrrarc th^O. I mm. AccordingN^y making ih 
uni of the axj^run-out no more iha?D. 1 mm as in thi 

fibodimcm, j^forc and aft vibratiq^^ be made no 
than 0.1 G^ 

As umlfciood from the aboi^description, in ihi 
cmbosJimcm, when the cran&haft I is rouied, 

is ensured loipmc with the crankshaM'by n^cans 
large ciro^irffaential rigidity of thyflastic plaie 2 
fince the arnojimof the axial rvm-oui ofi)i^adial surface 5^ 
is DO roor^4j{an 0.1 mm. the cngagcmmt between the 
suifaa^g and the dutch faojlg 5 is performed 
$mp*Jy. so thai the focr anj^dn vibration docs TM/CcecL 
G. Accordingly, ihe;J^^g power is transnuiS from 
the engine to the tm<raission without givin^Sc uiKX>m 
fortable feelin^^i^ human body. 

It is to b^^lpredaifid thai in this.s^^ffi embodimen 
axial figi^ of the el^tic pjate 1^^^ necessarily ^«1&ted 
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( 10 be understood that Ahe iAveotion is ooi to be limit^ 
to the embodimnts; (feKnbed^ve,r^^ 
changes and ntodificatipQs may be made, without departing 
from the spirit and scope of the myention as defined in the 
appended claims. 
What is claim ed is: 
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I. A flywheejjfor a oowcr transmi«ion system for trans- 
mitting engine &quc(tt> a driven unj^ comprising: 
an elastic plate secured to a crankshaft to rotate therewith; 
a flywheel body secured to said elastic plate and having an 
•^l&igageablcjsurface for engaging with a clutch disc; and 
a reinforcing number for reinforcing said elastic plate at 
a portion of said elastic plate which is secured to said 
crankshaft: 

said elastic plate having an axial rigidity in the range of 
600 kp/n|un to 2200 kg/mm so as to oisure u^raission 
of engine iorquc|w said driven umj while decreasing 
noise produced by a bending vibration of said crank- 
shaft; 

wherein each of said elastic plaie. said Sywbeel body and 
said reinforcing member comprises a first portion, said 
first portion of said flywheel body being placed axially 
between said first portions of said elastic plate and said 
teinforcing membo. and said first portions of said 
elastic plate, said flywheel body aiid said reinforcing 
tnembcr defining clearances for allowing said first 
portion of said flywheel body to move axially between 
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8 

sajd first portions of SAid elastic plate and s^jkin- 
forcing mem ber. 
2 A ftywhcel^is sei fofih in claim 1. wherein sa^wiaJ 
rigidity IS in ihe range of 600 kg/mm lo 1 700 kg/mm. 
5 3. A flywhcej^as set fonh in claim 2. wherein an axiaJ 
runout of said"cng age able surface when rotated by sajd 
crankshaft is no more than 0.1 mm. 

4. A nywhcel^according to claim I. wherein said rein- 
forcing member (4) and said elasiic plate (2) are fastened lo 

1^ said crankshAfi (I) by a fastening means (3), and said clasuc 
plaie is clamped between said cranicshafi and said reinforc- 
ing member. ^S^Sii^M^ 

5. A flywhcel^according to claim 4, wherein said elastic 
plaie is circular and comprises an outer pcnpheral ponion 
ilb) surroimding said first ponion of said clastic plau, so 
thai said first ponion of said elastic plaie is an inner portion 
of said elastic plate, said flywheel body comprises an outo* 
peripheral ponion (Sj) which surrounds said fim ponion of 
said flywheel body, so thai said first portion of said flywheel 
body is an inner ponion of said flywheel body, said outer 
peripheral portions of said elastic plate and said flywheel 
body are fastened together by a second fastening cneans (^). 
said inner ponion of said flywheel body comprises an 
inwardly facing inside cylindrical surface defining a central 
circular bole (56), said reinforcing member comprises a 
cylindricaJ portioD (4^) which is received in said circular 
hole {Sb) of said flywheel body, and comprises an outwardly 
facing outside cylindrical surface surrounded by said 
inwardly facing cylindrical surface of said flywheel body, 
said flr^i ponion of said reinforcing member is in the form 
of an outward flange (4*). said first portion of said flywheel 
body isgl^idabl^mounied o n said cylindrical portion of said 
reinfofcing iDemtci{{0 th^luid first portion ofsaid flywhttJ 
" js^ally Widaby bcfwecn said inner portion of said 
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clastK plate and said outward flange of said reinforcing 
member. ^ ^ <s*.^ic^i i f 

A flywheeLaccofdSig to claim 4. wherein said inner 
ponion of said flywheel body comprises a fint surf ace (5/) 

which is subsiamiaJly paraDel to said ^rigageablelj^^ 

(5g) and which faces toward said elastic piate. and a%(»od 
surface {Sd) which is substantially paraUel to said engafe* 
able surface and which faco toward said outward flange of 
said reinforcing member, said inner portsoo of said elastic 
plaie comprising an abutting surface coofroming said firu 
surface of said flywheel body and limiting an axial move- 
tnent of said inner ponion of sai<^lastic plate]by abutting 
against said fir^t surface of said flywheel body. s£(3 outward 
flange of said reinforcing member comprises an abutting 
surface confronting said second surface of said flywheel 
body and limiting the axial movement of said inner portion 
of said flywheel body by abutting against said second 
surface of said flywheel body, an axial distance between said 
first and second surfaces of said flywheel body is smaller 
than an axial distance between said abutting surfaces of said 
elastic tpembet a nd said reinforcing member. 

7. A flywhedjaccording to claim wherein said secood 
surface {Sd) ofsaid inna ponion of said flywheel body is 

locaied awally between said first surface (ft/) and said . P^^^J ^ 

Jengageablelsurfa ce (5g) of said flywheel body. ^ 
60 ^ fiywheej^for a opwer transmission system for trans- 
mining engine torque^ a driven unjj comprising: 
an elastic plaie secured to a crankshaft to rotate therewith; 

^ ^a fljjrwheel body secured to said clastic plaie and having an 

" ^ (engageablejsurface for engaging with a clutch disc; and 
^ a reinforcing OKmber for reinforcing said elastic plate at 
a portion of said elastic plau which is secured to said 
crankshaft; and 



sajd[£ngagcablcjsurfac« having an axial run^Si which is 

^ual to or less than 0. 1 mm: 
wherein each of said elastic plate, said flywheel body and 
said reinforcing member comprises a fir^i portion, said 
fir^i portion of said flywheel body being placed axially 
between said first portions of said elastic plate and said 
reinforcing member, and said first portions of said 
elastic plate, said flywheel body and said reinforcing 
member defining clearances for allowing said first 
portion of said flywheel body to move axially between 
said first portions of said elastic plate and said rein- 
^fordn^jjcgj^g^.^^^^^^^^^,^^^^ 
^TfflywKr assembly comjftising: 
a drivin^^aft (1) for u^mitting torquej 
I cirg^ elastic mejOTer (2) comprising outer portic 
an inner no^on and exteodi^radially inw« 
om said ouWr xmion to iaidJ^mer portion, saic 
portion o^ud elastic mem^^Dcing fastened^/a shaft 
end o^sd driving st 
Ian ao^tfar flywheel ^diber (5) ccmpr^g an outer 
Lion and an portion and epSnding radially 
^mwardly frotnaffd outer portion i^said inner portion 
of said fly^Hecl member, said^ier portion of 
flywheelyKmber being fasu&d to said outer 
of said^lastic mcmbc^Sd inner portion said 
fly^lKel member cojaj^sing a central circy^ bole; 
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[ reinfordng mem|Cr (4) comprising a cylUfirical poriion 
(4d) axiallyjmeoding from a fir^ endfm a second end, 
an innei^mion extending radiall^^wardly from sai^ 
first 9f said cylindrical pofllbn, and an out^ 
040^(46) extending radiaUf outwardly from^id 
:>nd end of said cylin^iffl portion, said in^ por- 
tion of said reinforcingyMibb being fast^ra to said 35 
shaft end of said dnwig shaft, said cylin^cal portion 
-of said reinforci^^nember being fi^^said circula 
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1 9. A flywheel assembly comprising: 

2 a crankshaft [driving shaft] (1) for transmitting 

3 torque ; 

4 a circular elastic plate [member] (2) comprising an 

5 outer portion and an inner portion and extending radially 

6 inwardly from said outer portion to said inner portion, said 

7 inner portion of said elastic plate [member] being fastened 

8 to a shaft end of said crankshaft [driving shaft] ; 

9 an annular flywheel body [member] (5) comprising an 

10 outer portion and an inner portion and extending radially 

11 inwardly from said outer portion to said inner portion of 

12 said flywheel body [member], said outer portion of said 

13 flywheel body [member] being fastened to said outer portion 

14 of said elastic Eiate' [ineK*er said inner portion of said 

15 flywheel body [member] comprising a central circular hole; 

16 and 

17 a reinforcing member (4) comprising a cylindrical 

18 portion (4a) axially extending from a first member end to a 

19 second member end, an inner portion extending radially 

20 inwardly from said first member end of said cylindrical 

21 portion, and an outward flange (4b) extending radially 

22 outwardly from said second member end of said cylindrical 

23 portion, said inner portion of said reinforcing member being 

24 fastened to said shaft end of said crankshaft [driving 
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shaft], said cylindrical portion of said reinforcing member 
being fit in said circular hold of said flywheel body 
[member] with a clearance to form a loose fit; 

wherein said inner portion of said elastic plate 
[member] is fixedly clamped between said shaft end of said 
crankshaft [driving shaft] and said inner portion of said 
reinforcing member, said inner portion of said flywheel body 
[member] is [loosely] fit over said cylindrical portion of 
said reinforcing member and located axially between said 
inner portion of said elastic plate [member] and said 
outward flange of said reinforcing member, said outward 
flange is axially spaced from said inner portion of said 
elastic Plate [member] at an axial distance which allows 
axial movement of said inner portion-of said flywheel body 
between said inner portion of said elastic plate [member] 
and said outward flange of said reinforcing member. 

10. A flywheel assembly according to claim 9 [3], 
wherein said elastic plate [member] has an axial rigidity 
which is in the range of 600 kg/mm to 2200 kg/mm. 

11. A flywheel assembly according to claim 9, wherein 
a wall thickness of said inner portion of said reinforcing 
member is greater than a wall thickness of each of said 
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4 outward flange [s] of said reinforcing member and said inner 

5 portion of said elastic plate [member] , said wall thickness 

6 of each of said inner portion and said outward flange of 

7 said reinforcing member and said inner portion of said 

8 elastic plate [member] being a dimension measured in an 

9 axial direction parallel to an axis of said crankshaft 
10 [driving shaft] . 

1 12. A flywheel assembly according to claim 9, further 

2 comprising a first fastening means for fastening said outer 

3 portions of said elastic plate [member] and said flywheel 

4 body [member] togethier, and a second fastening means for 

5 fastening said :inner_ portions of said elastic plate [member] 

6 and said reinforcing meioiiber to said^s^^ 

7 crankshaft [driving shaft] , each of said first and second 

8 fastening means comprises screw fasteners extending axially 

9 along an axis of said crankshaft [driving shaft] . 

1 13 . A flywheel assembly for a power transmission 

2 system for transmitting engine torque, comprising; 

3 an elastic plate secured to a crankshaft to rotate 

4 therewith ; 

5 a flywheel body secured to said elastic plate and 

6 having an engaging surface for engaging with a clutch disc; 
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7 and 

8 a reinforcing member for reinforcing said elastic plate 

9 at a portion of said elastic plate which is secured to said 

10 crankshaft; 

11 said elastic plate having an axial rigidity in the 

12 range of 600 kg/mm to 2200 kg/mm so as to ensure 

13 transmission of engine toraue through said flywheel 

14 assembly, while decreasing noise produced by a bending 

15 vibration of said crankshaft; 

16 wherein said elastic plate is clamped axially between 

17 said reinforcing member and a shaft end of said crankshaft ^ 

18 said flywheel body comprises a central hole, and said 

19 reinforcing member is received concentrically in said 

20 central hole with a clearance allowing. said flywheel body to 

21 move axially relative to said reinforcing member during 

22 operation. 

1 14 . A flywheel assembly for a power transmission 

2 system for transmitting engine torgue, comprising; 

3 an elastic plate secured to a crankshaft to rotate 

4 therewith; 

5 a flywheel body secured to said elastic plate and 

6 having an engaging surface for engaging with a clutch disc; 

7 and 
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S a reinforcing member for reinforcing said elastic plate 

9 at a portion of said elastic plate which is secured to said 

10 crankshaft; 

11 said engaging surface having an axial run-out which is 

12 equal to or less than 0.1 mm; 

13 wherein said elastic plate is clamped axiallv between 

14 said reinforcing member and a shaft end of said crankshaft. 

15 said flywheel body comprises a central hole, and said 

16 reinforcing member is received concentrically in said 

17 central hole with a clearance allowing said flywheel body to 

18 move axially relative to said reinforcing member during 

19 operation. 

1 15 • A flywheel assembly comprising: : : i ^ ; v 

2 a crankshaft (IV for transmitting torque: 

3 a circular elastic plate (2) comprising an outer 

4 portion and an inner portion and extending radially inwardly 

5 from said outer portion to said inner portion, said inner 

6 portion of said elastic plate being fastened to a shaft end 

7 of said crankshaft; 

8 an annular flywheel body (5) comprising an outer 

9 portion and an inner portion and extending radially inwardly 

10 from said outer portion to said inner portion of said 

11 flywheel body, said outer portion of said flywheel body 
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12 being fastened to said outer portion of said elastic plate, 

13 said inner portion of said flywheel body comprising a 

14 central circular hole; and 

15 a reinf orcing member M) comprising a cylindrical 

16 portion Ma) axially extending from a first member end to a 

17 second member end, an inner portion extending radially 

18 inwardly from said first end of said cylindrical portion, 

1^ said inner por tion of said reinforcing member being fastened 

20 to said shaft end of said crankshaft, said cylindrical 

21 portion of said reinforcing member being fit in said 

22 circular hole of said flywheel body with a clearance to form 

23 a fit; 

24 wherein said inner portion of said elastic plate is 

25 fixedly clamped between said shaft end :o£ said driving shaft 

26 and said inner portion of said reinforcing member, said 

27 inner portion of said flywheel body is fit over said 

28 cylindrical po rtion of said reinforcing member, and said 

29 reinfor cing member allows axial movement of said inner 

30 portion of said flywheel body relative to said inner 

31 portions of said elastic plate and said reinforcing member. 
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16. A flywheel assembly for a power transmission 
system for transmitting engine torgue. comprising: 
a crankshaft; 
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4 an elastic plate comprising an inner portion secured to 

5 a shaft end of said crankshaft; 

6 a flywheel body secured to said elastic plate and 

7 having an enaaaina surface for enaaaing with a clutch disc; 

8 and 

9 a reinforcing member for reinforcing said elastic plate 

10 at said inner portion of said elastic plate; 

11 wherein said elastic plate has an axial rigidity in the 

12 range of 600 kg/mm to 2200 kg/mm so as to ensure 

13 transmission of engine torque through said flywheel 

14 assembly, while decreasing noise produced by a bending 

15 vibration of said crankshaft: and : , - 

16 wherein said elastic plate is clamped axiallv between 

17 said reinforcing . member and said shaft ^end of rsaid : ^ ^ 

18 crankshaft. 

1 17 . A flywheel assembly as set forth in Claim 16 ^ 

2 wherein said flywheel body comprises an inner portion 

3 defining a circular central hole, and an outer portion 

4 surrounding said inner portion of said flywheel body; said 

5 elastic plate comprises an outer portion which surrounds 

6 said in ner portion of said elastic plate and which is fixed 

7 to said outer portion of said flywheel body; said 

8 reinforcing member is fit in said central hole of said 
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9 flywheel body with a clearance to form a loose fit; and said 

10 reinforcing meinber comprises an outer circumferential 

11 surface for allowing said inner portion of said flywheel 

12 body to move axially to said elastic plate without limiting 

13 an axial movement of the inner potion of said flywheel body 

14 toward said elastic plate. 

1 18 . A flywheel assembly as set forth in Claim 17. 

2 wherein said reinforcing member extends axially from a first 

3 member end defined by a radially extending abutment surface 

4 held in contact with said elastic plate, to a second member 

5 end; said outer circumferential surface of said reinforcing 

6 member extends from. said abutment surf ace toward" said second 

7 member end of said reinforcing member ; said outer r,i 

8 circumferential surface of said reinforcing member comprises 

9 an outer cylindrical surface section fit in said central 

10 hole of said flywheel body, and an outer curved surface 

11 section which extends continuously from said outer 

12 cylindrical surface section to said abutment surface; and 

13 said curved surface section is a surface of revolution whose 

14 diameter decreases continuously from a diameter of said 

15 cylindrical surface section toward said abutment surface. 

1 19. A flywheel assembly as set forth in Claim 18, 
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2 wherein said flywheel body comprises a side surface facing 

3 toward said elastic plate, and said enaaaina surface which 

4 faces away from said elastic plate and which extends in an 

5 imaginary flat plane; and said second member end of said 

6 reinforcing member is located axial Iv between said enaaainq 

7 surface and said side surface of said flywheel body and away 

8 from said imaginary flat plane. 

1 20. A flywheel assembly as set forth in Claim 16, 

2 wherein said flywheel body comprises an inner portion 

3 defining a circular central hole, and an outer portion 

4 surrounding said inner portion of ^said flywheel body; said 

5 elastic plate comprises an outer portion which surrounds 

6 said inner portionl of rsaxd ^elastic plate ^^a^^ which is fixed 

7 to said outer portion of said flywheel body; and said 

8 reinforcing member comprises an outer circumferential 

9 surface allowing said inner portion of said flywheel body to 

10 move axially toward said elastic plate without limiting an 

11 axial movement of the inner portion of said flywheel body 

12 toward said elastic plate. 

1 21. A flywheel assembly as set forth in Claim 16. 

2 wherein said flywheel body comprises a side surface facing 

3 toward said elastic plate, and said engaging surface which 
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4 faces av av from said elastic plate; and said reinforcing 

5 member comprises a radially extending abutment surface held 

6 in contact with said elastic plate, and an outer 

7 circumferential curved surface which extends continuously 

8 from said abutment surface to a curved surface end which is 

9 located axiallv between said side surface of said flywheel 
10 body and said enaaainq surface of said flywheel body. 

1 22 . A flywheel assemblv as set forth in Claim 21, 

2 wherein said outer circumferential curved surface of said 

3 reinforcing member is a surface of revolution whose diameter 

4 increases continuously from said abutment surf ace, of said 

5 reinforcing member to said curved surface end of said outer 

6 circumferential curved surface. - - 

1 23 . A flywheel assembly as set forth in Claim 21, 

2 wherein said reinforcing member extends axiallv from a first 

3 member end defined by said abutment surface to a second 

4 member end which is located axiallv between said enaaoina 

5 surface and said side surface of said flywheel bodv: and an 

6 axial distance of said second member end of said reinforcing 

7 member from said abutment surface of said reinforcing member 

8 is smaller than an axial distance of said engaging surface 

9 of said flywheel body from said abutment surface of said 
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10 reinforcing member. 

1 24 . A flywheel assembly as set forth in Claim 21, 

2 wherein said enaaaina surface of said flywheel body extends 

3 in an imaginary flat plane; and said reinforcing member 

4 extends axially from a first member end defined bv said 

5 abutment surface to a second member end which is located 

6 axially between said engaging surface and said side surface 

7 of said flywheel body and which is away from said imaginary 

8 flat Plane. 

1 25. A flywheel assembly as set forth in Claim 24. 

2 wherein said flywheel body comprises an inner portion 

3 defining a circular central hole/ and an outer portion 

4 surrounding said inner portion of said flywheel body; said 

5 elastic plate comprises an outer portion which surrounds 

6 said inner portion of said elastic plate and which is fixed 

7 to said outer portion of said flywheel body; said 

8 reinforcing member comprises a received portion which is 

9 received in said central hole of said flywheel body; and 

10 said outer curved surface of said reinforcing member extends 

11 continuously from said abutment surface to said received 

12 portion. 
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1 26. A flwheel assembly as set forth in Claim 25, 

2 wherein said received portion of said reinforcing member 

3 comprises a cylindrical outside surface received in said 

4 central hole of said flywheel body, and the diameter of said 

5 curved surface increases continuously from said abutment 

6 surface to a diameter of said cylindrical surface of said 

7 reinforcing member. 



1 27 . A flywheel assembly as set forth in Claim 24 ^ 

2 wherein said axial rigidity is in the range of 600 kg/mm to 

3 1700 kg/mm. 



1 28. A flywheel assembly as set forth in Claim 24. 

2 wherein an axial run-out of said engaging surface when 

3 rotated by said crankshaft is no more than 0.1 mm. 

1 29. A flywheel assembly as set forth in Claim 28. 

2 wherein said engaging surface of said flywheel body is 

3 formed so as to make the axial run-out no more than 0.1 mm 

4 by processing said engaging surface of said flywheel body in 

5 an assembled state in which said crankshaft, said elastic 

6 plate, said flywheel body and said reinforcing member are 

7 assembled in a unit. 
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1 30. A flywheel assembly as set forth in Claim 24. 

2 wherein said side surface of said flywheel body comprises an 

3 outer side surface section which faces toward said elastic 

4 plate and which is fastened to an outer portion of said 

5 elastic plate and an inner side surface section which faces 

6 toward said elastic plate, which is surrounded by said outer 

7 side surface section of said flywheel body, and which is 

8 raised from said outer side surface section axially toward 

9 said elastic plate. 

1 31* A flywheel assembly for a power transmission 

2 system for transmitting engine toroue to a driven unit: , \^ 

3 comprising; _ ^ ^ _ " 

4 a crankshaft: _ : . ; ^ - : _ r. : ~. \ t 

5 an elastic plate comprising an inner portion secured to 

6 a shaft end of said crankshaft; 

7 a flywheel body secured to said elastic plate and 

8 having an engaging surface for engaging with a clutch disc; 

9 and 

10 a reinforcing member for reinforcing said elastic plate 

11 at said inner portion of said elastic plate; 

12 wherein said engaging surface has an axial run-out 

13 which is no more than 0.1 mm; and 

14 wherein said elastic plate is clamped between said 
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15 reinforcing member and said shaft end of said crankshaft, 

1 32. A flywheel assembly as claimed in Claim 31^ 

2 wherein said flywheel body comprises an inner portion 

3 defining a circular central hole, and an outer portion 

4 surrounding said inner portion of said flywheel body: said 

5 elastic plate comprises an outer portion which surrounds 

6 said inner portion of said elastic plate and which is fixed 

7 to said outer portion of said flywheel body; said 

8 reinforcing member is fit in said central hole of said 

9 flywheel body with a clearance to form a loose fit: and said 

10 reinforcing member comprises ah outer circumferential 

11 surface for allowing said inner portion of said flywheel 

12 body to move axiallv to said elastic: Plate without limiting :: 

13 an axial movement of the inner potion of said flywheel body 

14 toward said elastic plate. 

1 33 . A flywheel assembly as set forth in Claim 32. 

2 wherein said reinforcing member extends axially from a first 

3 member end defined by a radially extending abutment surface 

4 held in contact with said elastic plate, to a second member 

5 end; said outer circumferential surface of said reinforcing 

6 member extends continuously from said abutment surface 

7 toward said second member end of said reinforcing member: 
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said outer circumferential surface of said reinforcing 
member compris es an outer cylindrical surface section fit in 
said central hole of s aid flywheel body, and an outer curved 
surface sectio n which extends continuously from said outer 
cylindrical surface se ction to said abutment surface; and 
said curved surface se ction is a surface of revolution whose 
diameter decr eases from a diameter of said cylindrical 
surface section toward said abutment surface. 
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A flywheel asse mbly as set forth in Claim 33, 
wherein said flywheel body comprises a side surface facing 
toward said elastic pla te, and said enaaaina surface which 
faces away from said ela stic plate and^ which extends in an 
imaginary flat Plane; an d said second. member end of said 
reinforcing member is l ocated axiallv between said engaging 
surface and said side s urface of said flywheel body and away 
from said imaginary flat plane. 
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35^ A flywh eel assembly as set forth in Claim 31, 
wherein said f lywheel body comprises an inner portion 
defining a circular ce ntral hole, and an outer portion 
surrounding sai d inner portion of said flywheel body; said 
elastic plate comprise s an outer portion which surrounds 
said inner portion of sa id elastic plate and which is fixed 
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7 to said outer portion of said flywheel body; and said 

8 reinforcing member comprises an outer circumferential 

9 surface allowing said inner portion of said flywheel body to 

10 move axially toward said elastic plate without limiting an 

11 axial movement of the inner potion of said flywheel body 

12 toward said elastic plate. 

1 36. A flywheel assembly as set forth in Claim 31. 

2 wherein said flywheel body comprises a side surface facing 

3 toward said elastic plate > and said engaging surface which 

4 faces away from said elastic plate: and said reinforcing 

5 member comprises a radially. extending abutment surf ace held 

6 in contact with said elastic plate, and an outer v : 

7 circumferential curved surf ace" which. extends continuously 

8 from said abutment surface to a curved surface end which is 

9 located axially between said side surface of said flywheel 
10 body and said engaging surface of said flywheel body. 

1 37. A flywheel assembly as set forth in Claim 36 ^ 

2 wherein said outer circumferential curved surface of said 

3 reinfo rcing member is a surface of revolution whose diameter 

4 increases from said abutment surface of said reinforcing 

5 member to said curved surface end of said outer 

6 circumferential curved surface. 
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1 38 . A flywheel assembly as set forth in Claim 36. 

2 wherein said reinforcing member extends axiallv from a first 

3 member end defined by said abutment surface to a second 

4 member end which is located axial ly between said engaging 

5 surface and said side surface of said flywheel body; and an 

6 axial distance of said second member end of said reinforcing 

7 member from said abutment surface of said reinforcing member 

8 is smaller than an axial distance of said engagement surface 

9 of said flywheel body from said abutment surface of said 
10 reinforcing member. 

1 39. A flywheel assembly as set -forth- in Claim 36, 

2 wherein said engaging surface of said flywheel body extends 

3 in an imaginary flat Plane; and said reinforcing member 

4 extends axially from a first member end defined by said 

5 abutment surface to a second member end which is located 

6 axially between said engaging surface and said side surface 

7 of said flywheel body and which is away from said imaginary 

8 flat plane. 

1 40. A flywheel assembly as set forth in Claim 39. 

2 wherein said flywheel body comprises an inner portion 

3 defining a circular central hole, and an outer portion 

4 surrounding said inner portion of said flywheel body; said 
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5 elastic plate comprises an outer portion which surrounds 

6 said inner porti on of said elastic plate and which is fixed 

7 to said outer portion of said flywheel bodv: said 

8 reinforcing member comprises a received portion which is 

9 received in said central hole of said flywheel bodv; and 

10 said outer curv ed surface of said reinforcing member extends 

11 continuously from said abutment surface to said received 

12 portion. 

1 41* A flywheel assembly as set forth in Claim 40, 

2 wherein said re ceived portion of said reinforcing member 

3 comprises a cylindricar outside surface received in said 

4 central hole of -said "f lywheel body, and th diameter of said 

5 curved surface increases continuously^from said abutment - 

6 surface to a diameter of said cylindrical surface of said 

7 reinforcing member. 

1 42 . A flywheel assembly as set forth in Claim 39. 

2 wherein said engaging surface of said flywheel bodv is 

3 formed so as to make the axial run-out no more than 0.1 mm 

4 by processing said engaging surface of said flywheel body in 

5 an assembled state in which said crankshaft, said elastic 

6 Plate, said flywheel body and said reinforcing member are 

7 assembled in a unit. 
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^ ^ — A flywheel assemb ly as set forth in Claim 16, 

2 wherein said rei nforcing member comprises an abutment 

3 surface facing in a first axial direction along said 

4 crankshaft and extending in a radial direction perpendicular 

5 to said first axial dire ction, said inner portion of said 

^ elastic plate comprises a first side surface facing in said 

■7 first axial direction and extending in said radial direction 

8 and a second side surfac e facing in a second axial direction 

5 opposite to said first axi al direction and extending in said 

10 radial direction , said shaft end of said crankshaft 

11 comprises a shaft end s urface facing in said second axial 

12 direction and ex tending in said radial direction, said 

1^ abutment -surface of sai d reinforcing member is in contact 

1* with said second side su rface of said inner portion of said 

15 elastic plate, said first side surface of said inner portion 

1^ of said elastic plate is in contact with said shaft end 

1"^ surface of said cranksha ft, and said first and second side 

18 surfaces of said elastic plate are located between said 

1^ abutment surface of sai d reinforcing member and said shaft 

20 end surface of said crankshaft. 



1 



2 



3 



— A flywheel assem bly as set forth in Claim , 
wherein said r einforcing member comprises an abutment 
surface facing in a firs t axial direction along said 
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4 crankshaft and extending in a radial direction perpendicular 

5 to said first axial direction, said inner portion of said 

6 elastic plate comprises a first side surface facing in said 
"7 first axial direction and extending in said radial direction 

8 and a second side surface facing in a second axial direction 

9 opposite to said first axial direction and extending in said 

10 radial direction, said shaft end of said crankshaft 

11 comprises a shaft end surface facing in said second axial 

12 direction and extending in said radial direction, said 

13 abutment surface of said reinforcing member is in contact 

14 with said second side surface of said inner portion of said 

15 elastic plate > said first side surface of said inner portion - - 

16 of said elastic plate is in contact with said shaft end 

17 surface of said crankshaft, and said first and second side 

18 surfaces of said elastic plate are located between said 

19 abutment surface of said reinforcing member and said shaft 

20 end surface of said crankshaft. 

1 45. A flywheel assembly as set forth in Claim 16 ^ 

2 wherein said reinforcing member comprises a bolt hole, said 

3 elastic plate comprises a bolt hole, said elastic plate is 

4 clamped between said reinforcing member and said shaft end 

5 of said crankshaft by a bolt passing through said bolt holes 

6 of said reinforcing member and said elastic plate, said bolt 
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7 hole of said elastic plate is located between said bolt hole 

8 of said reinforcing member and said shaft end of said 

9 crankshaft. 

1 46. A flywheel assembly as set forth in Claim 31. 

2 wherein said reinforcing member comprises a bolt hole, said 

3 elastic plate comprises a bolt hole, said elastic iPlate is 

4 clamped between said reinforcing member and said shaft end 

5 of said crankshaft by a bolt passing through said bolt holes 

6 of said reinforcing member and said elastic plate, said bolt 

7 hole of said elastic plate is located between said bolt hole 

8 of said reinforcing member and said shaft end of said 

9 crankshaft. 



